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Introductory Note

This guidance has been prepared by the Office of Special Nutritionals in the Center for Food Safety and Applied
Nutrition at the Food and Drug Administration (FDA), based on the report of the FDA Food AdV1sory Committee
(FAC) Workmg Group on Significant Scientific Agreement. This guidance represents the agency's current thinking on
the meaning of the significant scientific agreement standard in section 403(r)(3) of the Federal Food, Drug, and
Cosmetic Act (21 U.S.C. § 343(r)(3)) and 21 CFR § 101. 14(c). It is being issued as level 1 guidance for immediate
implementation in accordance with FDA's good guidance practices (62 FR 8961, February 27, 1997). The guidance
document does not create or confer any rights for or on any person and does not operate to bind FDA or the public. An
alternative approach may be used if suoh approach satisfies the requirements.of the applicable statute, regulations or
both.

This guidance document addresses the sxgmﬁcant scientific agreement standard whxch FDA uses to evaluate the
scientific evidence supporting health claim petitions about the relationship between a food substance and a disease or
health-related condition. The guidance document describes the scientific review approach FDA has taken in previous
health claim reviews and incorporates the recommendatlons of the FDA FAC Working Group on Significant Scientific
Agreement. This approach is used by FDA scientists in their review of health claims and should be considered as
guidance by those compiling health claim petitions. The scientific principles descrlbed in this document should also be
useful to those designing studies to support health claim petitions.

ERA's determination on significant scientific agreement represents the agency's best Judgment as to whether qualified

¢ .rts would likely agree that the scientific evidence supports the substance/disease relationship that is the subject of a
proposed health claim. The significant scientific agreement standard is intended to be a strong standard that provides a
high level of confidence in the vahdlty of a substance/disease relationship: Slgmﬁcant scientific agreement means that
the validity of the relationship is not likely to be reversed by new and evolving science, although the exact nature of the
relatlonsh1p may need to be refined. Application of the significant scientific agreement standard is intended to be
objective, in relying upon a body of sound and relevant scientific data; ﬂemblo, in recognizing the variability in the
amount and type of data needed to support the vahdlty of different substance/disease relationships; and responsive, in
recognizing the need to re-evaluate data over time as research questions and expenmental approaches are refined.
Significant scientific agreement does not require a consensus or agreement based on unanimous and incontrovertible
scientific opinion. However, on the contmuum of scientific discovery that extends from emerging evidence to
consensus, it represents an area on the contmuum that:lies closer to the latter’ than to the former.

Before significant scientific agreement can be assessed a number of' sequentlal threshold questions are addressed in the
review of the scientific evidence:

o Have studies appropriately speclﬁed and- measuxod the substance that is. the subject of the claim?

o Have studies appropriately specified and measured the disease that is the subject of the claim?

e Are any and all conclusions about the substance/dlsease relationship based on the totality of publicly available
scientific evidence? /

The assessment of significant scientific. agreement then derives from the conclusion that there is a sufficient body of
sound, relevant scientific evidence that ‘shows consmtonoy across different studies and among different researchers and
prits the key determination of whether a change in the dletary intake of the substance will result in a change in a

G. .ase endpoint.

The specific topics addressed in this guldance document are identifying data for review, performmg reliable
measurements, evaluating individual studies, evaluating the totality of the evidence, and assessing significant scientific
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agreement. Other aspects of and requxrements for the health claim authorlzaman process are-described in the Code of
Federal Regulations, in 21 CFR § 101.14 and 21 CFR § 101.70.

¥ or considerations in the scientific réview process for health claims are’ highlighted in bold-face type. For each step
in we process, details of the issues that should be considered are provided. Explanatory comment, illustrative
discussion pomts and examples of application of criteria or requirements, as demonstrated by past health claim
authorization reviews, are provided in italics.

Background Information

The Nutrition Labeling and Education Act of 1990 (NLEA) was designed to gwe consumers more scientifically valid
information about the foods they eat (1). Among other provisions, NLEA authorized FDA to allow statements that
describe the relationship between a nutrient and a disease or health-related c@ndltmn to appear in the labeling of foods,
including dietary supplements. Such statements about substance/disease relauonslrnps are known as "health claims."
FDA has defined the term "substance” by regulation as a specific food or component of food. An authorized health
claim may be used on both conventional foods and dietary supplements, assuming that the substance in the product and
the product itself meet the appropriate standards. Health claims are directed to the general population or designated
subgroups (e.g., the elderly) and are mﬁended to assxst the consumer in mamtammg healthful dietary practices.

When FDA decides whether to authomze a health claim, it evaluates, among other considerations, whether the evidence
supporting the relationship that is the subject of the claim meets the sxgmﬁcant scientific agreement standard. This
standard derives from 21 U.8.C. § 343(r)(3)(B)(i), which provides that FDA shall authorize a health claim to be used
on conventional foods if the agency "determines, based on-the totahty of the publicly available scientific evidence
(=luding evidence from well-designed studies conducted in a manner which is. consxstent with generally recognized

s atific procedures and principles), that there is significant scientific agreement, among experts qualified by scientific
training and experience to evaluate such claims, that the claim is supported by such evidence." This scientific standard
applies to conventional food health claims by statute; FDA apphed the same standard ‘to dietary supplement health
claims by regulation. See 21 CFR § 101 14(c).

The NLEA identified 10 substance/disease relationships for initial consxderatmn@ Of these, significant scientific
agreement was determined to exist for eight of the relatwnsmps and health claims describing these relatlonshlps on
food labels were authorized in 1993. The legislation also permits any interested person to petition FDA to issue a

regulation regarding a health claim. Additional health claims have been authorized in response to such petitions. (n

Since NLEA was enacted, several groups have evaluated the health claim authorization process, including the
interpretation of significant scientific agreement. One of these evaluations was a 2-year Keystone Center dialogue
among representatives from academia, industry, consumer groups, and government, The dialogue and resulting report
affirmed the principles and approach FDA had been using to authorize health claims(2). The Commission on Dietary
Supplement Labels examined the health claim authorization process for dietary supplements and also generally
expressed agreement with FDA's approach in its report (3). Following the Keystone dialogue, the FDA FAC convened
a number of working groups in 1996 to address i issues raised and recommendations made during the dlalngue The FAC
Working Group on Significant Scientific Agreement was charged with developlng a guide for preparing health claim
petmons In response to the recent decision of the United States Court of Appeals for the District of Columbia Circuit
in Pearson v. Shalala, 164 F.3d 650 (D.C. Cir. 1999), which required FDA to clarify the meaning of significant
scientific agreement, the focus of the FAC Working Group shifted to the scientific review of data for health claims and
the interpretation of the significant scientific agreement standard. The final report of the FAC Worklng Group on
$™ificant Scientific Agreement, enutl;ed "Interpretation of Significant Scientific Agreement in the Review of Health
C..ums," was made public during the FAC meeting of June 24-25, 1999. (See hitp://vm.cfsan.fda.gov/~dms/facssa. html
for a copy of the Working Group's report.) Following additional comment by the FAC, FDA adopted the
recommendations proposed by the Working Group on Slgmﬁcant Scientific Agreement. This guidance document is
based on the FAC Working Group report but has been expanded and edited to clarify and more fully explain some
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topics. The guidance represents the: agency s current thinking on the meaning of significant scientific agreement in 21
U.S.C. § 343(1)(3)(B)(i) and 21 CFR § 101. 14(c)

Fm‘note'

1. In 1997, Congress enacted the Food and Drug Administration. Modermzatmn Act; which established an
alternative authorization procedure for health claims based on authoritative statements from certain federal
scientific bodies or from the National Academy: of Sciences. As of December 1999, one health claim had been
authorized under this alternative procedure This: gu1dance document does not address that alternative procedure.

Sclentlﬁc Revxew of Health Clalms

The scientific review process FDA uses to evaluate health claims is comprehenswe and focuses first on review of
individual studies. After identifying relevant, good quality studies and assessing their strengths and weaknesses, the
agency conducts a more comprehensive review based: on the body of evzdence as a whole. Considerations in the
scientific review of health claims are detalled below. .

The standard of scientific validity for a health claim includes two compqnents 1) that the totality of the publicly
available evidence supports the substance/dlsease relatmnshxp that is the subject of the claim, and 2) that there is
significant scientific agreement among qualified experts that the relatlons’hlp is vahd

FDA's evaluation of the evidence supporting a health claim is based on the totality of publicly available data. Because
of the limitations of the various research methods that can be used to study substance/disease relationships, it is not
lee to spemfy the type or number of studies needed to support a health claim. In addition, each relationship

L. slvesa umque set of confounders (ssee discussion below) and measurement issues.

Sound, relevant science inresearch deszgn and measurement -- to ensure that research, in fact, provides
the answers to the questions that need to be addressed concerning the relationship -- drives the decision to
authorize health claims, not the specific type or number of studies. This point is illustrated graphically in
Figure 1, which shows the number and nature of the human studies evaluated in determining the validity of
certain of the initial healtk claims evaluated during the 1990-1992 review and claims for which petitions
were submitted. The number and types. ofstudzes considered varzed greaz‘ly among authorized claims.

In addition to limitations imposed by available research methods, another limitation frequently encountered is the
dependence on publicly available data derived from studies that were not specifically designed or conducted for the
purpose of supporting a health claim. Thus, in the agency's review of health claims, the usefulness, relevance, and
generalizability of such studies to the health claim under consideration are carefully evaluated, especially in terms of
specification and measurement of the substance and disease whose relationship is the subject of the claim.

A. Identifying Data for Review .

The first step in preparing or reviewing a health claim petition is to identify all relevant studies.

The types of studies considered in a health claim reéview include human studies and frequently also include "pre-
cal" evidence, e.g., in vitro laboratory investigations and other mechanistic studies. Studies of humans can be

d1v1ded into two types: interventional studles and observational stud1es

In an interventional study,i the investigator controls whetker the subjects receive an exposure or an

http://www.cfsan.fda.gov/~dms/ssaguide:.htmlf{ 1 ; q o : , . 8/25/2005
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intervention whereas in an observaz‘zonal study, the investigator does not. have control over the exposure or
the intervention. In general, interventional studies provide the strongest evidence jor an effect.

£ Regardless of the inherent. strengths and weaknesses of a study design, the overall quality and relevance of
each individual study is paramount in assessing its contribution to the weight of the evidence for the
proposed substance/disease relationship..

o Interventional studies
The "gold standard'' of mterventlonal studies is the randomlzed controlled clinical trial.

In a randomized controlled trial, subjects similar to each other are randomly assigned either to receive the
intervention or not to receive the intervention. As a result, subjects who are most likely to have a favorable
outcome independent of any intervention are not preferentially selected to receive the intervention being
studied (selection bias). Bias may be further reduced if the researcher who assesses the outcome does not
know which subjects received the intervention (blinding). Randomized controlled clinical trials are not an
absolute requirement to demonstrate significant scientific agreement in all cases, but are considered the
most persuasive and giventhe most weight. A single large, well-conducted and controlled clinical trial
could provide sufficient evidence to establish a substance/disease relationship, provided that there is a
supporting body of evzdence from observalmnal or mechamstzc studies.

Interventional studies for foods may di ffer from those Jfor drugs Unlike drug studzes Jfood interventional

trials may have additional confounders secondary to using a food substance as the intervention (see

discussion below). In addition, it may not be possible to use a placebo control group for food studies, and

subjects in such studies may not be blinded to the intervention. As a result of the greater likelihood for

confounders and bias, interventional studies with foods may generate dam that have less certainty than
o data from drug interventional studies. A

Although interventional studies are the most reliable category of studies for determining cause-and-effect
relationships, generalizing from selected populm‘;ons often presents serious problems in the interpretation
of such studies. Furthermore, in some cases, such as with cancers of di fﬁsrent sites, interventional dietary
studies are not feasible because diseases with lower frequency of occurrence, such as rare forms of
cancer, require very large study samples ‘to detect an eﬁ"eei Moreaover, there frequently are long delays
from dietary exposure to onset of disease; often 20 to 30 years. T, kerefore the scientific evidence
Supporting a substance/dzsfease relatlonsth may have to be derived wholly or in part from observatzonal
studies.

e Observational studies

There is no universally valid method for weighing categones of observational studies. However, in general,
observational studies include, in descending order of persuasxveness, cohort (longitudinal) studies, case-
control studies, cross-sectional studies, uncontrolled case series or cohort studies, time-series studies,
ecological or cross-population studles, descriptive epldemmlogy, and case reports.

Observational studies may be prospectwe or retrospective. In prospectzve studzes investigators recruit
subjects and observe them prior to the occurrence of the outcome. In retrospectzve studies, investigators
review the records of subjects and interview subjects aﬁer the outcome has occurred. Retrospective studies
are usually considered to be more vulnerable to recall bias (error that occurs when subjects are asked to
remember past behaviors) and measurement error but are less likely to suffer from the subject selection
bias that may occur in prospectlve studies.

» Cohort studies compare the ou;‘come of subjects who have received a specific exposure with the
outcome of subjects who have not received that exposure.

http://www.cfsan.fda.gov/~dms/seagui§ie.html : , o o 8/25/2005
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w In case-control studies, subjects with the disease are campared to subjects who do not have the
disease (control group). Subjects are enrolled based on their outcome rather than based on their
exposure.

» In cross-sectional studies, at a single pomt in time the number of individuals with a disease who
have received a specific exposure is compared to the mmzber of mdzvzduals without the disease who
did not receive the exposure.

» Uncontrolled case series studies depict outcomes in a group wz'tkat;t comparing to a control group.

n Time-series studies compare outcomes during dz]fkrenf time perzods e.g., whether the rate of
occurrence of a partzcular autcome during one five-year period changed during a subsequent five-
year period.

w [necological studzes the rate of a disease is compared acmss different populations. Investigators
seek to identify populatzon Iraits that may cause the dtsease

w Descriptive epidemiology refers to study designs fhat assess parameters related o the frequency and
distribution of disease in a population, such as the leading cause of death.

s Case reports descri&e observations of a single subject or a small number of subjecis.

A common weakness of observational studies is the limited ability to ascertain the actual food or nutrient intake for the
population studied. Observational data are also generally restricted to identifying associations between food substances
and health outcomes, and often do not prov1de a sufficient basis for deterrmmng whether a substance/disease
aﬁgﬁgmatlon reflects a causal rather than a coincidental relationship.

e Research synthesis studies

"Research synthesis" studies, including meta-analyses, may be useful as suppomng evidence for a health claim,
but any role beyond this functlon is as yet unresolved.

The approprzateness of research syntheszs studies to establish substanc:e/dzsease relationships is not
known. This is especially true when observational data are entered into meta-analyses. Discussions on the
topic have been published (4-7), and there are on-going efforts to identify criteria and critical factors to

consider in both conductzrgg and using such analyses, but standardization of this methodology is still
emerging. Therefore, in general, such analyses serve as supporting evidence rather than as primary
evidence. To date, while meta-analyses have been reviewed as part of the health claim authorization
process, no health claims have been authorized on the basis of meta-analysis studies alone.

e Animal and in vitro studies

Although human studies are Weighted most heavily in the evaluation of evidence. on a substance/disease
relationship, data from animal model and in vitro (1aboratory) studxes also can be used to support a
substance/disease relationship. ‘

Lacking any data from human studies, animal and in vitro studies alone would not adequately support a
health claim. Although both types of . studies permit greater control over variables, such as diet and

. genetics, and permit more aggressive intervention, each suffers from the uncertainties of extrapolating to
physiological effects in humans, However, these studies can be useful in providing information on the
mechanism of action and specificity of a food substance and the process that causes a disease or health-
related condition. Animal and in vitro studies should be considered when there are problems designing
interventional studies or in the absence of an appropriate biomarker. If such studies are used, they are
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subjected to the same kind, of assessment as the human studzes In the case of animal studies, the
consistency of the demonstrated association between a substance and the disease or health-related
condition is important when conszdermg whether evidence from such studies supports a health claim.

L Thus, the strongest animal evidence would be based on data derived from studies on appropriate animal
models, on data that have been reproduced in different laboratories, and on data that give a statistically
significant dose-response relationship.

B. Performing Reliable Measurements

Appropriate measurement, of both the substance and the disease or hea“l,th«re]a;téd}condition, is a key factor in
the review of data for health claiims.

Assessing the effects of diet on human health is limited by a variety of measurement issues: the use of biomarkers, the
difficulty of identifying and measuring the food substance that provides the effect, the difficulty of accurately
measuring dietary intake, and the dIfﬁculty of d1st1ngmsh1ng the effects of diet on a disease from those of other
variables, such as weight change, physxcal activity, or envirormental factors.

¢ Biomarkers

Because a number of the dlseases associated Wlth dietary factors are- dlseases that develop over a period of many
years (chronic diseases), a person may not show outward signs or symptoms of a disease at a particular stage of
the illness even though that person has the disease. For example, individuals may have deposits of fat and other
material accumulating in the arteries to their hearts (atherosclerotic coronary heart disease) and not experience
any symptoms until years later when they suffer a heart attack. Therefore, scientists seek to identify

o "biomarkers" (intermediate or sui’rogate ‘endpoint markers) for the presence or risk of disease.

A biomarker is a measurement of a varmble related to a disease that may serve as an indicator or
predictor of that disease. Biomarkers are parameters from which the presence or risk of a disease can be
inferred, rather than bemg a measure of the disease itself. In conducting a health claim review, FDA does
not rely.on a change in a biomarker as a measurement of the effect of a dietary factor on a disease unless
there is evidence that altemng the parameter can affect the risk of developing that disease or health-related
condition. This is the case for serum cholesterol in that high levels are generally accepted as a predictor of
risk for coronary heart disease, and there is evidence that decreasing high serum cholesterol can decrease
that risk. Therefore, the evaluation of whether decreasing the intake of dietary fat reduces the risk of
developing heart disease took into account many studies that assessed changes in serum cholesterol,
specifically LDL-cholesterol, rather than.the. development of heart disease per se. For the existing
authorized health claims, acceptable biomarkers are LDL-cholesterol levels for-coronary heart disease,
measures of bone mass for osteoporaszs, and measures of blood. pressure for hypertension.

o Identifying and measuring the fo;od substance :

The measurement of a food substance centers on the foIlowmg questions: 1) What was measured? and 2) How
does the measured substance relate to the substance that is the subject of the health claim?

Studies that examine dzetary components often focus on the intake of the substance of interest as part of a

Jood or a total diet, or may infer intake as part of post-hoc evaluations of the data. Therefore, isolating the
o~ effect of the substance can be a critical consideration in authorizing a health claim. Common difficulties
involve separating the effect of the food substance from the food itself, or the use of measures that reflect
heterogeneous or poorly def ned food substances. Without evidence that the substance, rather than the
overall diet or specific foods in the diet, is responsible for the benefit, the linkage between the substance
and the disease cannot be establzshed

http://Www.cfsan.fda.gov/~dms/ssag~uide.html \ o . : A 8/25/2005
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FDA applied this prmczple during evaluatzons of the initial 10 substance/disease relationships in 1990-
1992. In the case of claims related to omega-3 fatty acids, fiber, and antioxidant vitamins, there was
considerable measurement overlap between the food containing the substance and the substance itself, or
there were concomitant changes in other dietary components. Fiber was poorly defined and/or a
heterogeneous mixture as measured in research available at the time of the initial health claim review. For
example, as noted during the health claim review for fiber and heart dzsease the objective of the protocols
of many studies was to evaluate the effectiveness of relatively large amounts of a single type of food or
fiber source rich in soluble fiber (e. 8., baked beans), rather than to examine total soluble dietary fiber
intakes or to specifically identify the chemical and physical characteristics of soluble fiber that are most
effective in lowering blood cholesterol levels. Thus, the ejj‘"ects could not be-attributed to the fiber.
Moreover, in some studies large amounts of foods (e.g., 1-2 cups-of baked beans) were added to diets;
these dietary changes were often accompanied by lower calorie intakes with resultant weight loss, which
has an independent impact on the risk of developing heart disease.

Measurement issues generally focus on substances in food. but the same principles apply when the
substance of interest is itself a food. While a single food can be. the subject of a health claim, existing
experience is that the subject is more lzkely to be a group of foods, such as fruits, vegetables, and grains,
which have been associated with a reduced risk of heart disease and of cancer. This identification, and
consequently measurement, of a food group is, in turn, most likely to occur because it is not possible to
identify and, therefore, measure a partzcular component of these foods that is responsible for the benefit.
Nonetheless, in theory, it is possible that a unique combination of nutrients or other substances in a single
food could be the subject af a health claim. To date, thzs has not occurred.

e Assessment of dietary intake

In determining whether a substanice that is the subject of a claim has been measured appropriately, it is important

{”’”’“ to evaluate critically the method of assessment of dietary intake: Each method has its strengths and weaknesses.

No one method is adequate for every purpose.

Dietary intake assessment methods include food records 24- hour recalls, and diet histories. Food records
are based on the premise that food weights provide an accurate estimation of food intake. Subjects weigh
the foods they consume and record those values. The 24-hour recall method requires that subjects describe
which foods and how miich of each food they consumed during the prior 24-hour period. Diet histories use
questionnaires or interviewers to estimate the typical diet of subjects over a certain period of time. For a
more detailed description of these methods and their strengths and weaknesses, see Diet and Health (8).
Some common problems that weaken confidence in the assessment of dietary intake may be noted. For
example, a single 24-hour recall is generally regarded as an inadequate method for assessing the usual
intake of a nutrient or other food substarce by an zndzvzdual although it may be useful for assessing mean
intake of a group. A diet history taken by a food frequency queslzonnazre that contains a limited number of
items is inadequate for assessing intake Qf a specific nutrient if the major food sources of the nutrient in
the population studied are not included in the questionnaire. Finally, accurate estimation of the intake of a
nutrient or other food substance derived from any type of intake assessment is also dependent on the
availability of valid and complete food composition databases for the nutrient or other substance of
interest.

o Distinguishing the effects of diet from other variables

Scientific studies provide the means to identify which effects on a disease or health-relatcd condition result from
the consumption of a parucular food substance and which effects are the products of other factors. Evaluating the
conclusions of a study requires an assessment of both the design and conduct of the study, as well as the methods
used to interpret the data obtained from the study. Appropriate control of potential confounding factors, by
eliminating as many as possible in interventional studies and by adjustmg for them with appropriate data analysis
techniques in observational studles, is needed if studies are to- conmbme substantively to the weight of evidence

http://www.cfsan.fda.gov/~dms/ssaguidentml “ L / 8/25/2005
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in support of a substance/disease relationship.

o~ |
C. Evaluating Individual Studies

The evaluation of study design, protocol, measurement, and statistical issues for individual studies serves as the starting
point from which FDA determines the averall strengths and weaknesses of the data and assesses the weight of the
evidence.

FDA's review of individual studies on substance/dmease relauonshlps generally follows the approaches outlined in the
Guide to Clinical Prevenuve Serv1ces L) and Diet ancl Health (8).

The persuasiveness of a study depends bn the quality of the study.

Evaluation of the quality of individual studies on substance/disease relatzonsths begins with a
consideration of the inherent strengths and weaknesses of various study designs. The three most important
measures of the quality of a study are design, conduct, and analysis and interpretation.

o Bias and confounders

Certain study designs tend to be 1 more persuasive because they are less. sub;ect to bias and measurement error. As
noted earlier, retrospective studies are usually considered to be more vulnerable to recall bias- and measurement
error but are less hkely to suffer from the subject selection bias that may occur in prospective studies. Different
degrees of persuasiveness may also be ass1gne(i within classes of studies, depending on the particular

—~ assessments made, For example, case-control studies in which higher or Iower serum levels of a nutrient or

’ metabolite are found in cases versus controls will generally be less persuasive in establishing a substance/disease
relationship than similar studies that assess an antecedent behavior (such as dietary intake), despite the potential
for recall bias, because such studies cannot distinguish whether the high or low serum level of the nutrient was a
contributing cause or a consequence of the dxsease

The susceptibility of resear;ch data to bias and confounding depends on several factors, including the
methods used to choose subjects and to measure outcomes, the use of a comparison (control) group, and
whether the study was conducted retrospectively or prospectively. Confounders are factors that are
associated with the disease in question and the intervention, and that prevent the measured outcome from
being attributed unequzvocally fo the intervention.

Several aspects of substance/dzsease relatzonsths may gzve rise to confounders. Foods are rarely
composed of a simple mixture of chemical constituents, The addition of a nutrient fo a diet, or an increase
in total daily intake of that nutrient, may have unintended effects.. The added nutrient may displace other
nutrients in the diet. Therefore, it may be difficult to ascertain whether the health outcome is the result of
the added nutrient or the related changes on the original diet. For example, weight loss was a confounder
in a number of studies used to support a claim that lowering of dietary saturated fat intake and resultant
decreases in serum LDL-cholesterol led to a reduced risk of coronary heart disease. Diets low in fat can
result in a lower calorie intake and, in turn, weight loss. Since weight loss per se can reduce levels of LDL-
cholesterol, the benefit in those studies could not be attributed to the lack of the food substance (saturated
fat), but may have been related to lower calorie intake. Nometheless, sufficient studies that did control for
such related factors were available and there was adequate evidence. to establish a relationship between
- diets low in saturated fat and cholesterol and reduced risk of heart disease. Other potential confounders
include variability in the quannzy or quality of the Jfood substance being administered.

o Quality assessment criteria

http://www.cfsan.fda.gov/~dms/ssaguide.htm! R 8/25/2005
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Criteria that are considered in assessmg the quality of individual studies of substance/dmease relationships
include the following:

o » Adequacy and clarity of the design’
Were the questions to be answered by the study clearly described at the outset?

Was the metkodology used in the study clearly deﬂcrzbed and approprzate Jfor answering the
questions posed by the study? ,

Was the duration of the study intervention or follow-up period Su]]‘ cient to detect an effect on the
outcome of interest?

Were potential 'confoundingfactors identified, assessed, and/or controlled?

Was subject attrztzon (subjects leavmg the study before the study is. ‘completed) assessed, explained,
and reasonable?

= Population studied ’
Was the sample size: large enough to provide suﬁ‘ cient statistical power to detect a significant
effect? (If the study is underpowered, it may be impossible to conclude that the absence of an effect
is not due to chance. )
Was the study populatzon represen{anve (for factors such as age, gender distribution, race,
~ socioeconomic status, geographic location, family history, health status, and motivation) of the
: population to whzch the health clazm will be targeted?
Were criteria for inc;‘lusz’o‘n and exclusion of study ‘subjects clearly stated and appropriate?
Were recruitment pr{ocedur’es that minimized selection bias used?
For controlled mterventzons, were subjects randomized? If matchmg was employed to assign the
subjects to control and treatment groups, were appropriate. demagraphzc characteristics and other
variables used for the matckmg? Was randomization successful in producmg similar control and
intervention groups9
» Assessment of intervention or exposure and outcomes

Were analytical meﬂmdolagy and éualily control procedures to assess dietary intake adeguate?

Was the dietary mterventlon or exposure well def ned and appropmately measured? (See discussion
above.) :

For intervention studies, was an appropriate level of intake (i.e., the level hypothesized to be
effective) for the foo’d substance oﬁinter‘esﬁ planned, monitored, and achieved?

Were the background diets to whzch the test substance was added, or the control and interventional
oo diets, adequately described, measured, and suitable?

Was a "lead-in" perzod employed for dietary interventions? (Because changes in the diet may induce
compensatory metabolzc changes, the effect of an mt‘erventzon skould be measured after stabilization
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has occurred, i.e., alead-in period.)

In studies with cross-over designs, was there an appropriate "wash-out" period (period during

o which subjects do not receive an mlerventzon) between dietary treatments? (Lack of a sufficient
wash-out period between interventions may lead to confusion as to which intervention produced the
health outcome.) A

Were the form and sfetz‘z'ng of the intervention representative of the "real world?"

Were other possible concurrent changes in diet or health-related behavior (weight loss, exercise,
alcohol intake, smoking cessation) durmg the study that could account for the outcome identified,
assessed, and/or controlled?

Were the disease outcomes well def ined and appmprzately measured? If biomarkers (intermediate
or surrogate endpoint markers) were measured has their relevance to disease outcomes been
validated? ,

Were efforts made to detect harmful as well as beneficial effects? (For example, increasing the
consumption of some food substances may increase the risk of a chronic disease, and extracting or
concentrating some food substancss may render them mjurwus to health.)

» Statistical methods -
Were appropriate st‘dtz‘stical analyses applied to the data?
o~ Was "statistical szgmf icance" interpreted appropr zately? (For example, differences that are not
: statistically significant should be described as not demonstratmg a difference rather than as
showing a trend.)
Were relative and absolute effects distinguished?
o Summary of the evidence
As part of the review procéss FDA creates a éunﬂnary of the scientific evidence to help organize and
guide its comprehensive review. FDA recommends that health claim pctm&ns include a summary of the

evidence describing the individual studies in table form Such summaries help speed agency review of the
petition.

D. Evaluating the Totality of thej Evidence

Evaluatmg the totality of the evndenqe means evaiuatmg whether it permits the key determination of whether a
change in the dietary intake of the substance will result in a change in a disease endpoint.

After identifying relevant, good quahty studies and assessmg and summarizing their strengths and weaknesses, FDA

conducts a more comprehensive review based on the body of evidence as a whole. Petitioners should be sure that the

conclusions the petition draws regarding the association between nuiritional exposures or interventions and outcomes
ijectwely based on the totality of the evidence, and that interpretations are limited to the research conducted,

v out inappropriate extrapolations beyond the available evidence.

A classic set of reviews that demonstrate an appropriate process Jor-evaluating substance/disease
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relationships is the work conducted by The Task Force.on The Evidence Relating Six Dietary Factors to
the Nation's Health (10). Its approach incorporated the standard principle that the strength of evidence
associating a nutritional exposure with a health outcome depends not only on the quality of the individual
studies but on the overall "grade” or asséssment of the evidence taken together, the number of studies,
consistency of results, and the magnitude of effects.

o Determining the strength of the substance/diseaée association

The strength of evidence that exposure toa partwular food substance is @@sema;e -with a health outcome depends
on several factors.

o The first consideration in Judgmg the body of evidence is determining whether most of the evidence is

derived from more persuaswe classes of study designs.

The design category and the quality of the research methodology should be considered together. Various
coding and scormg schemes have been devised to systematize this process. The U.S. Preventive.Sérvices
Task Force's grading system assigns a letter code to rate the quality of the evidence (9). Other groups have
developed systems that score a study quantitatively, assigning points for different aspects of design quality
and performance (11). However, although both study design codes and quantitative scores are appropriate
for rating individual studies, they do not adequately describe the evidence as a whole. For example, these
methods do not capture the number of shidies or consistency of findings. At present, a universally
applicable system for evaluatton of the evzdence as a whole is not available.

Another contribution to the stre;ngth of the ev1dence is the number of studles in support of the association.

The number of studies required to be persuasive is often inversely related to the overall class of evidence
available. Simply counting the studies with positive results without regard for thelr individual quality is an
inadequate approach to assessing: ‘the overall strength of the evidence.

Consistency of results across different settmgs and types of populaﬂons also bolsters the strength of an
association. .

Conflicting results do not disprove an assoczatzon (because elements. of the study design may account for
the lack of an effect in negative studies) but do tend to weaken confidence in the strength of the
association. In general, the greater the consistency, the more likely the Sigmf icant scientific agreement
standard will be met. However, repetition of a poorly deszgned study does not add to the consistency or
quality of the evidence.

Finally, if the magnitude of the effect is large, yleldmg strong statistical sxgmﬁcance and narrow
confidence intervals, ev1dence of an association is bolstered and- the association is more likely to have
clinical significance. :

e Determining the strength of the substance/diseasé relationship (inferring that a causal relationship exists)

Evidence of an association does not however, prove cause and effect. An association of variables only indicates
that they occur together but not that one causes the other. Therefore, another step in the process of a health claim
review is to determine the strength of the evidence for a causal relationship.

squsal relationship exists when data éhow that the ¢onsumption of a substance increases or decreases the probability
vvelomng or not developing a particular disease or health-related condition. Causality can be best established by

interventional data, particularly from randomized, controlled clinical trials, that show: that altering the intake of an
appropriately identified and measured substance results in a change in a valid measure of a disease or health-related
condition. In the absence of such data, a causal’ relatwnshlp may be inferred based on:observational and mechamsnc
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data through strength of association, consistency of association, independence of assocmtxon dose-response.
relationship, temporal relationship, effect of dechallenge, specificity, and explanation of a pathogenic mechanism or a
protective effect against such a mechanism (biological plausibility). Although these features strengthen the claim that a
#stance contributes to a certain health outcome, they do not prove that eating more or less of the substance will
pruduce a clinically meamngful outcome. In many cases (for example, if the intake of the substance has not been or
cannot be assessed adequately in available observational studies because it has not been commonly consumed or its
intake cannot be assessed independently of other substances), controlled chmcal trials are necessary to establish the
validity of a substance/disease relatlonshxp

o Strength of association is sometimes described as relanve risk. Relative risk is the ratio between the rate of
disease for subjects exposed to the substance and the rate for subjects not exposed. The larger the relative
risk, the more likely that mgestmg the substance is causally. related to the health outcome.

o Consistency of assoczatzon means that the same association is found across several studies and among
various population groups.

o Independence of assocmtwn refers to the extent to which the assaczatzon relates to the exposure or
intervention being studied versus. the extent to which the association relates to a variable other than the
exposure or intervention.

o Dose-response relationship means that greater effects occur with, greater exposures to the substance.
o Temporal relationship means that the exposure consistently precedes the outcome.

o Effect of dechallenge means that subjects from whom the intervention has been withdrawn demonstrate a
reversal of the associated outcome.

o Specificity means the. degree to which the substance is assoczated only with the disease in question. The
more specific an association, the more lzkely the association is causal. However, lack of specificity may not
be a critical factor in the assessment of . substance/disease relationships. because many etiological agents
cause more than one dzsease and many diseases have multifactorial causes.

o Biological plausibility means that there is a biological explanation for the causal relationship. Although
biological plausibility is not necessary to infer causality, it enhances the.case.

o Determining the weight of the ex%idence as a whole

In assessing whether the totality of the evidence supports the substance/dlsease relationship that is the subject of
the claim, FDA asks two questlons

1. Does the evidence in support of the substa;nce/dlsease relatwnsmp outweigh the evidence agamst it? In
considering this question, appropriate weight should be given to studies that are more persuaswe because
of the quality of the study design, conduct, and analysis.

2. Is the available body of evidence sufficient to permit the conclusion that a change in the dietary intake of
the substance will result in a change in the disease endpoint?

Mssessmg Significant Scientific Agreement
Assessing significant scientific agreement rehes on: Juégmg the extent of agreement among qualified experts.

Significant scientific agreement refers to the extent of agreement among qualified experts in the field. In the process of
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scientific discovery, significant sc1ent1ﬁc agreement occurs well after the stage of emerging science, where data and
information permit an inference, but before the point ¢ of unanimous agreement within the relevant scientific community
that the inference is valid. The significant scientific agreement standard is met when the validity of the relationship is
#likely to be reversed by new and evolving science, although the exact nature of the relationship may need to be
1e.med over time. Significant scientific agreement can be achieved when the validity of a substance/disease relationship
is supported by the conclusions of federal government scientific bodies; conclusions of independent, expert bodies may
also be relevant. When such conclusions are not available (for instance, if the data supporting a proposed health claim
are relatively new and have not yet been reviewed by an independent, expert panel or body), a compelling and relevant
body of evidence may nonetheless cause the agency to conclude that s:.gmﬁcant scientific agreement exists. .

Although significant scz’enéiﬁc agreement.is not consensus in the sense of unanimity, it represents
considerably more than an initial body of emerging evidence. Because each situation may differ with the
nature of the claimed substance/disease relationship, it is necessary to consider both the extent of
agreement and the nature of the disagreement on a case-by-case basis. If scientific agreement were to be
assessed under arbitrary quantitative or rigidly defined criteria, the resultmg inflexibility could cause
some valid claims to be dzsallowed where the disagreement, while present, is not persuasive.

In order for qualified experts to reach an informed opinion regarding the claim, the data and information that pertain to
the claim must be available to the relevant sc1ent1ﬁc commumty

The usual mechanism to show that the evidence is available to qualified experts is that the data and
information are published in peer—revzewed scientific ]aurnals Abstracts generally provide insufficient
information for review, however, not.all the data need be published. FDA reviews information that is not
published as long as that information is placed in the public domain at the time the agency takes action on
a health claim petition. The value of an expert 's opinion will be limited if he/she did not have access to all
the evidence. «

o Significant scientific agreement depends on the;i strength and consistency of the‘evidence.

Significant scientific agreement cannot be reached without a strong, relevant, and consistent body of evidence on
which experts in the field may base a conclusion that a substance/disease relationship exists. There is
considerable potential for mcorrect conclusions if only prehmmary evidence (emerging science) is available for
review.

This is best illustrated by the body of evidence for the association between beta-carotene and cancer risk.
At the time of FDA's health claim review, no results from relevant clinical trials had been reported.

. However, human epidemiological studies were available, as well as laboratory data for mechanistic
theories on how beta-carotene might provide a risk reduction effect. While there was strong evidence that
high intakes of fruits and vegetables rich in carotenoids were associated with a reduced risk of developing
cancer, it was unclear whether the comp@nem‘(s) of fruits and vegetables responsible Jor reducing the
effect were beta-carotene, other carotenoids, or some other compound(s). However, animal studies
strongly pointed to a positive effect of beta-carotene in lowering the frequency and severity of
experimental cancer induced in animals. ‘The review concluded, nonetheless, that existing evidence was
inconclusive and significant scientific agreement did not exist, the animal studies could not be applied
directly to humans because the type and amount of carcinogen exposure.in the experimental conditions
were not similar to human exposure. Subsequently, the decision was further supported when a randomized,
controlled trial in F. znland tested the ability of antioxidant vitamins, including beta-carotene, to prevent the
development of lung cancer in high-risk Finnish men with a history of smoking (12). The unexpected

—~ outcome was a szgmf cant increase in the rate of lung cancer among the beta-carotene supplemented

o group.

Figure 2 provides a graphical reprasentatlon of the interplay of considerations that contnbute to determining whether
the significant scientific agreement standard fora substance/dlseasc relationship has been met. It illustrates the manner
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in which evaluations of the various types and amounts of data that may exist for a substance/dlsease relationship are
combined to assess the overall strength and consistency of the scientific evidence. The schema also demonstrates that
the significant scientific agreement standard is one that is objective, flexible, and responswe by illustrating the variety
#ombinations of data from different types of good quality studies that may nge rise to a body of evidence sufficient
tu establish the validity of a substance/disease relationship.

In determining whether there is s1gmﬁoant scientific a;greement FDA takes into account the viewpoints of qualified
experts outside the agency, if evaluations by such experts have been conducted and are publicly available. For example,
FDA will take into account:

o review publications that critically summarize data and information in the secondary scientific literature,

o documentation of the opinion of an "expert panel” that is sﬁeéiﬁcally convened for this purpose by a
credible, independent body,

o the opinion or recommendation of a federal government scientific body such as the National Institutes of
Health (NIH) or the Centers for Disease Control and Prevention (CDC), or the National Academy of
Sciences (NAS); or an independent, expert body such as the Committee on Nutrition of the American
Academy of Pediatrics (AAP), the American Heart Association (AHA) ‘American Cancer Society (ACS), or
task forces or other groups assembled by the National Institutes of Health (NIH).

FDA accords the greatest wezght to the conclusions of “federal government scientific bodies, especially when the
evidence for the validity of a substance/disease relationship has been judged by such a body to be sufficient to
Justify dietary recommendations to the public. Although reviews by individual outside experts are considered in
assessing significant scientific agreement, evidence from such reviews alone would not necessarily support a
conclusion that the standard has been met, especially if the conclusions-of. such reviews were not supported by
available assessments of the same body of evidence from federal scientific bodies, expert panels or independent,
expert bodies. Reviews by outside experts or expert panels are most useful when there is a reasonable basis to
conclude that they represent the larger group of qualified experts in the field. Most importantly, the relevance of
an outside expert review depends on whether the evidence examined applies to the claim in terms of
considerations such as specification and measurement of the substance and the dzsease or health-related
condition.
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Figure 1 Type of Study Evaluated During. Health Claim Review

Relationships indicated in italics were the subjects of health claim petitions; other relationships

i
: were evaluated during the NLEA heaith élaim review, 1990-1992. Relationships with * were
evaluated but not authorized. Neither the type nor numbcr of studics reviewed delermines
whether a heaith claim can be authorized:
Abbreviations used in Rela:twn&kup legend: Na/Hypert = Sodium and Hypertension;
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Digease; Omp3/CVD = Omega~3 Fatty Acids and Cardwvascular Disease; Zine/lmmun — Zine
and Immune Deficiency in the Elderly; VitE/Ca = Vitamin E-and Cancer; VitC/Ca = Vitamin C
and Cancer; Carotn/Ca = damtemmds and Cancer; Fol/NTD = Folate and Neural Tube Defects;
FiberFood/CVD = Fruits{\fegetabiesémam and Cardiovascular Disease; FiberFaod/Ca =
Fruits/Vegetables/Grain and Canger; Caf!@stesporoms = Calciur and Osteoporosis;
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Figure 2. Schema fur Assessing Strength. and Ganswtency of Sciantific Evidence
Leadmg to s;gmfmant Scientific Agraemant
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